Research Laboratories), SacII and SacI (International Biotechnologies Inc., New Haven, Conn., U.S.A.) as suggested by the manufacturers and the fragments were separated by electrophoresis on 0'6~o and 1.5 ~ horizontal agarose slab gels containing 0.5/.tg/ml ethidium bromide or on 0.6~ polyacrylamide gels. Molecular size markers used were 2 DNA (Sigma) digested with BamHI or HindlII or pBR322 DNA digested with HaelII (Sigma). Gels were photographed on a u.v. transilluminator. Photographic negatives were scanned on a Quick Scan R&D densitometer (Helena Laboratories, Beaumont, Tx., U.S.A.) interfaced with an Apple II plus computer. Sizes and peak areas of the restriction fragments were determined using the computer program Appligration (Dynamic Solutions, Pasadena, Ca., U.S.A.).
PrGV and AcMNPV EcoRI fragments were cloned into pACYC184 (Maniatis et al., 1982) . Bacterial alkaline phosphatase and T4 ligase were obtained from Bethesda Research Laboratories.
The strategy for double reciprocal digestion has been described by Danna (1980) . Experiments were done with sets of two restriction enzymes. In separate reactions, PrGV DNA was digested with two of the six restriction enzymes used. The restriction fragments were separated on a 0.6 ~ agarose gel, extracted from excised bands by electroelution in dialysis bags (Maniatis et al., 1982) , digested with the second restriction enzyme and run on a second 0.6~ agarose gel with the appropriate single and double digests and 2 markers. In addition to this method, some restriction sites were located by various single and multiple digestions of the PrGV EcoRI fragment clones. When DNA-DNA hybridization was used for mapping, PrGV DNA was restricted with each of the six endonucleases. The digests were separated on 0.6~ agarose gels and then blotted onto diazobenzylomethyl (DBM) paper (Alwine et al., 1979) . PrGV EcoRI fragment clone pUCTGV (George Rohrmann, Oregon State University, Corvallis, Ore., U.S.A.) and AcMNPV EcoRI fragment clones (Alan Wood, Boyce Thompson Institute, Ithaca, N.Y., U.S.A. and Peter Faulkner, Queen's University, Kingston, Ontario, Canada) were labelled with [c~-32p]dTTP by nick translation (Rigby et al., 1977) to specific activities of between 107 and l0 s c.p.m./gg. Blots probed with the PrGV EcoRI fragment clones were hybridized with 2 x 105 c.p.m./ml of probe under stringent conditions [60~o formamide, 0.9 M-NaC1, 50 mM-sodium phosphate pH 7"0, 5 mM-EDTA, 0.1~ SDS, 0.02~ Denhardt's solution (0.02~ Ficoll, 0.02~ polyvinylpyrrolidone, 0.02~ bovine serum albumin) and 200 lag/ml denatured salmon sperm DNA] for 24 h at 42 °C. Blots probed with pUCTGV and the AcMNPV EcoRI fragment clones were hybridized with 107 c.p.m./ml of probe under nonstringent conditions (as above, but 20~ formamide) for 48 h at 42 °C. DBM blots were washed twice for 20 rain at room temperature in 0.36M-NaC1, 20 mM-sodium phosphate pH 7.0, 2 mM-EDTA, 0"1 ~ SDS, and then twice for 40 min at 50 °C in 18 mM-NaC1, 1 mM-sodium phosphate pH 7.0, 0.1 mM-EDTA, 0.1 ~ SDS. Labelled blots were exposed to Kodak XRP1 film with an intensifying screen (DuPont) at -80 °C. DBM blots were regenerated by washing four times for 30 min at 65 °C in 95~ formamide, 20 mM-HEPES pH 7.4, 1 mM-EDTA, and checked by autoradiography before reprobing.
PrGV DNA was digested with BamHI, EcoRI, HindlII, KpnI, SaclI and ScaI and the resulting restriction fragments were separated in an agarose gel (Fig. 1) . The sizes of these restriction fragments are presented in Table 1 . From these data, the total size of the genome of PrGV was estimated to be 106.5 kbp + 3 kbp (mol. wt. 70.3 x 106 + 2 x 106). This value is in agreement with the approximate mol. wt. of 75 + 5 x 106 for the PrGV genome reported by Tweeten et al. (1980) . A submolar band of 6-6 kbp was detected in the KpnI digest. This is evidence that the PrGV isolate used in this study contains some genotypic variation. No other submolar fragments were detected in the other restriction digestions.
The physical map of the PrGV genome ascertained by analysis of double reciprocal digestions and DNA-DNA hybridizations is shown in Fig. 2 . During DNA-DNA hybridization mapping, the EcoRI fragment D probe detected the 6.6 kbp KpnI submolar band and another 4.5 kbp KpnI submolar band which comigrated with KpnI fragment H. The EcoRI fragment J probe also detected the 4.5 kbp KpnI submolar band. Therefore a minor population in this North American isolate has a genome with an extra KpnI site in the 11. I kbp KpnI fragment D located at 6.8 map units. Table 1 .
The TnGV granulin clone pUCTGV, constructed by Akiyoshi et al. (1985) , contains the 2.0 kbp SalI fragment of TnGV in plasmid vector pUC8. This fragment contains the entire TnGV granulin gene plus flanking sequences. PrGV granulin sequences were located by probing a blot of restriction enzyme-digested PrGV DNA with pUCTGV under non-stringent hybridization conditions. The probe detected homologous sequences in PrGV BamHI fragments D,E,F and H, EcoRI fragment F, HindIII fragment C, KpnI fragment N and ScaI fragment D. By the convention established for baculoviruses , the smallest fragment most likely to contain all of the polyhedrin (or granulin) gene sequences is assigned to be the first restriction fragment at the left of the linearized map. In PrGV this fragment would be KpnI fragment N. Crook (1981) has compared the BamHI, EcoRI and HindIII restriction patterns of PrGV and PbGV. Each DNA yielded 43 restriction fragments, 29 of which comigrated. Among the latter were EcoRI fragment F, BamHI fragments D,E,F,H and M and HindIII fragment C, all located in the area we found to be homologous to TnGV granulin gene sequences. Indeed, , who have sequenced the PbGV granulin gene and its flanking regions, have reported BamHI, EcoRI and KpnI restriction sites in this region whose positions correspond well with the PrGV restriction sites of BamHI fragment M, of the EcoRI fragment F-D junction and of KpnI fragment N (Fig. 3) . If the sequence of the PrGV granulin gene is similar to that of the PbGV granulin gene, the former would be located on this physical map with its amino terminus at * Sizes are given in kbp. Sizes of restriction fragments between 1 and 10 kbp were determined by densitometry scanning of several 0"6~o agarose gels and the Appligration computer program; values greater than 10 kbp were calculated from the sum of the sizes of the digestion products produced when these larger fragments were digested with other enzymes. Polyacrylamide (6~) gels were used to determine the sizes of the smallest restriction fragments. Cochran et al. (1982) .
